Construction and clinical validation of a sensitive and specific assay for serum mature calcitonin using monoclonal anti-peptide antibodies.
Using calcitonin (CT) as an hapten, we have generated a library of monoclonal antibodies. Six monoclonal antibodies were developed and analyzed with respect to affinity and specificity for epitopes on CT by enzyme linked immunosorbent assay and radioimmunoassay. These antibodies were used in the construction and the optimization of a two-site monoclonal immunoradiometric assay (m-IRMA) for CT. We used a combination of two monoclonal antibodies to develop an assay which is rapid (overnight incubation), sensitive (10 pg/ml) and strictly specific for the mature form of calcitonin, ie the 32 amino acid-long polypeptide bearing a prolineamide as the C-terminal residue. This assay was utilized to demonstrate that mature calcitonin circulates as heterogeneous molecular species resulting from polymerization of calcitonin by disulphide linkage and/or by aggregation on irrelevant proteins. The clinical relevance of this assay was studied on a series of patients with medullary carcinoma of the thyroid (MCT) and the characteristics of the assay was compared with those of a conventional polyclonal radioimmunoassay. The m-IRMA for CT proved to be useful for both the diagnosis and the follow-up of MCT.